This paper explores whether orthopteran insects (Orhtoptera) may be used to study bioaccumulation of potentially toxic elements in their bodies on the territory of Ostrava City. For the purpose of laboratory analysis, we used a common species Metrioptera roeselii (Ensifera) and Chorthippus parallelus (Caelifera). The laboratory analysis confirmed a bioaccumulation of some potentially toxic elements (Ni, Zn, Cu, Cr), which is probably dependent on the distance of the sources of pollution and main wind direction.
Introduction
The reason behind the fact that a half of the world's population lives in urban agglomerations is the economic development. However, excessive industrialization and urbanization lead to an increase in potentially toxic elements that become parts of the urban environment. This influence on the urban environment concerns the air, and urban land in particular [1, 2, 3, 4] . The Ostrava-Karviná agglomeration belongs to the human substances with a high load of potentially toxic elements in the all components of the environment, because it is an important postmining and industry locality in the Czech Republic [5] . Ostrava city has been associated with the extraction and processing of hard coal, and metallurgical and chemical industries [6] . Changes in the composition of animal communities, are connected, with increasing environmental contamination in the industrial agglomerations. Sensitive species have disappeared, and adaptable species have dominated in urban agglomerations, because they have a wide ecological valence [7, 8] . Invertebrates (Avertebrata) are important components of ecosystems. Individual taxa of invertebrates are often used for biomonitoring purposes [9] . The study by Crawford et al. (1996) focused on bioaccumulation and effect of Cu and Cd in the bodies of various terrestrial invertebrates. According to this study, invertebrates are suitable bioaccumulators, because they are in the direct contact with a potentially contaminated environment due to their inclusion in trophic networks and the way of life. Other features, such as the high abundance, sufficient size, relatively easy determination of the taxon and links to various trophic networks, make them an ideal model group [10] . In the Czech Republic there are about 30 thousand insect species (Insecta) in the 25 orders. Each insect order differs from one another due to specific characteristics and varying degrees of possibilities for biomonitoring. In this study, Orthoptera insects are used as a model group. In the Czech Republic there are 96 species, which are divided into 2 suborders (Ensifera, and Caelifera). Straightwinged insect belongs to regular components of fauna in the urban environment. This group of insects is well-researched, except bioacummulation potentially toxic elements [11, 12] .
Materials and methods
In this paper we have drawn two lines with the main point source of pollution (ArcelorMittal a. s.) in their intersection. ArcelorMittal a. s. is considered as one of the largest polluters in Ostrava [13] . The direction of the lines corresponded to the wind rose, which was modeled in Symos97. The wind rose was divided into a major axis [southwest (S-W) -northeast (N-E)] and a minor axis [northwest (N-W) -southeast (S-E)]. The main axis was divided into 10 sampling areas, which were 2 km apart (5 sampling areas were located in the both major axes). In the minor wind flow axis, we assumed smaller concentrations of potentially toxic elements, therefore only 8 sampling areas (4 sampling areas facing N-W and 4 sampling areas facing S-E) were set. In the minor axis the sampling areas were 2.5 km apart. Specimens of Orthoptera were collected using a sweeping net. On each plot, one of transect was drawn, which included a total of 10 sweeps. The choice of suitable taxa was based on their food biology. In the paper we discuss two model species of Orthoptera with different trophic preferences: Metrioptera roselii (order Ensifera) and Chorthippus parallelus (order Caelifera). Each of the species was abundantly represented in the localities. A plant material was collected (Trifolium pratense) in the 4 localities (Na Hrázkách, Rychvald, Lesní and Kaňovice). For the purpose of the laboratory analysis, it was necessary to weigh 0.3 g of biological material, therefore 10 -15 specimens (according to size or weight). The specimens were taken from each sample area (one laboratory analysis sample). The quantity of specimens was experimentally determined using the species Acheta domestica, which were killed, dried, and subsequently the required sample weight was determined for the laboratory analysis (this amount can be quantified to 10 adults). Due to the fact that the results of laboratory analysis (so-called external contamination from swamped particles during sweeping on the surface of plants) could be influenced by slipping, the samples were rinsed with distilled water on 4 sampling areas. The blind sample contained 100 % of distilled water. The decomposition of the biological material was carried out by means of open decomposition in aqua HNO3 + 3HCl. In each sample we added HF in the ratio 3: 1 (3 parts of HNO3 and 1 part of HF). The content of potentially toxic elements in the samples was determined using the flame atomic spectrophotometer method. The apparatus was used contrAA®700 Analytik Jena AG.
Results
In this paper, we focused on 9 potentially toxic elements, out of which 7 were detected ( Table 1 ). The detected potentially toxic elements are Fe, Mn, Ni, Zn, Cu, Cr and Pb. We did not detect 2 potentially toxic elements, namely Co and Cd. The highest concentration of Fe was detected in the location No. 7 (in the animal and plant material). Other significant concentrations were observed in the location No. 4 (in the bodies of Chorthippus parallelus), in the location No. 5b (in the bodies of Metrioptera roeselii) and in the location No. 11c (in the bodies of Metrioptera roeselii), which had the only Pb concentrations above detection. 
Discusion
This paper focused on the bioaccumulation of potentially toxic elements in the bodies of Orthoptera insects (Metrioptera roeselii and Chorthippus parallelus). Both of the species are characterized by different food biology. Higher bioaccumulation of Mn, Cu and Pb has been demonstrated in the specimens of Metrioptera roeselii. These potentially toxic elements had higher concentrations than those in Chorthippus parallelus. Higher bioaccumulation of Fe and Zn has been demonstrated in the Chorthippus parallelus species. The dependence of the concentrations of potentially toxic elements in the Orthoptera insects on the distance from the ArcelorMittal a. s. is shown in the Table 2 . The dependence of the distance and the concentration of the potentially toxic elements can be inferred from the major axis (S-W). 
